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FOREWORD 


Recently  there  has  been  much  interest  in  the 
possibilities  of  utilizing  lumber  waste  products^ 
such  as  slabs,  edging  strips,  and  logging  residues, 
in  the  manufacture  of  paper  and  hardboard.  However, 
salvage  operations  of  this  kind  are  complicated  in 
the  Southeast  by  the  fact  that  three-quarters  of  our 
lumber  is  produced  at  several  thousand  scattered, 
small  sawmills.    The  research  reported  here  was  an 
attempt  to  analyze  the  problems  of  salvaging  pulp- 
able  material  from  the  lumber  operations  in  a  typi- 
cal area  of  the  Piedmont  and  to  appraise  the  feasi- 
bility of  various  methods  for  preparing,  assembling, 
and  transporting  it.    The  report  is  published  as  a 
contribution  under  Title  II  of  the  Research  and  Mar- 
keting Act  of  19^6. 

The  author  takes  this  opportunity  to  acknow- 
ledge the  help  of  Dr.  Carl  H.  Stoltenberg  and  Mr. 
William  H.  B.  Haines,  who  worked  with  him.    He  also 
wishes  to  thank  the  many  farmers,  other  forest  land- 
owners, lumbermen,  pulpwood  dealers,  and  pulpwood 
producers  whose  cooperation  made  the  project  possible. 
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The  sawmill  has 
moved  on.  Fifty- 
nine  percent  of 
slabs  and  edgings 
in  the  study  area 
are  given  away  or 
left  to  rot. 
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The  Delta  area  of  South  Carolina.     Circle  is  a  30-mile  radius. 


SAWMILL  AKD  LOGGHTG  RESIDUES  IN  TEE  SOUTH  CAROLINA  PIEDMONT: 


PROEIEMS  AND  METHODS  OF  SALVAGE 
A.  S.  Todd,  Jr. 

A  thousand  board  feet  of  dressed  pine  Itirnber  contains  6l  cubic 
feet  of  wood.    However,  to  obtain  this  volume  of  finished  product  the 
lumberman  must  cut  approximately  200  cuhic  feet  of  sound  standing  tim- 
ber.    Of  the  volume  lost,  some  20  percent  is  left  in  the  woods  as  tops 
and  broken  trees:  6o  percent  is  in  slabs,  edging  strips,  end-trims,  and 
sawdust  at  the  mill  site;  while  the  remaining  20  percent  is  largely 
planer  shavings.    At  the  present  level  of  lumber  production  in  the 
Southeast,  the  output  of  solid  residues  alone  is  equivalent  to  nearly 
7  million  cords  annually  (fig.  l) . 


Figure  l.--For  eveiy  thousand  feet  of  lumber  sawed,  more  than  a  cord  of  solid  residue  is  produced. 


As  time  passes^  ways  are  usually  found  to  convert  more  and  more 
of  the  waste  products  of  manufacture  to  usefixL  puorposes.     In  the  case 
of  southern  lumber  residues^  the  trend  seems  to  have  been  in  the  oppo- 
site direction.    Years  ago_,  when  most  mills  were  steam-powered_,  large 
quantities  were  consumed  on  the  spot  as  fuel^  hut  the  adoption  of  gaso- 
line and  diesel  power  has  largely  eliminated  this  use.     Today,  sawdust 
and  shavings  ordinarily  rot  on  the  ground  or  are  humed  to  reduce  the 
fire  hazard.     Solid  mill  residues,  such  as  slabs,  are  still  a  m^in 
source  of  firewood  in  rural  areas,  but  even  this  use  has  declined. 
The  greater  availability  of  electricity,  gas,  and  oil  has  so  reduced 
the  demand  that  slabs  are  given  away  more  often  than  they  are  sold. 

The  only  type  of  residue  that  has  gained  utility  is  topwood. 
Very  little  of  it  was  ever  salvaged  until  recently,  but  enough  is  now 
being  cut  into  pulpwood  to  give  it  a  sm^all  but  recognized  market  val- 
ue. Currently,  the  paper  and  pressed-board  makers  are  greatly  inter- 
ested in  the  possibilities  of  utilizing  sawmill  slabs,  and  edgings  as 
well . 

Mill  residues  of  one  sort  or  another  were  first  pulped  in  the 
West,  where  individual  lumber  and  veneer  plants  were  large  enough  to 
provide  substantial  amounts  of  suitable  material  and  to  warrant  the 
installation  of  elaborate  log-barking  equipment.     Since  then,  the 
pulping  of  mill  residues  has  grown  spectacularly  in  that  region.  In 
I95I;  about  a  million  cords  were  converted  to  pulp.     This  volume  was 
supplemented  by  kOO  thousand  cords  of  cull  trees  and  other  logging 
leftovers  to  fill  30  percent  of  the  year's  pulpwood  requirem^ents . 
Southeastern  pulpmills,  by  contrast,  used  only  some  100  thousand  cords 
of  mill  residues,  largely  veneer  cores,  even  though  their  total  con- 
sumption of  pulpwood  was  70  percent  greater  than  that  of  the  West. 

A  primary  reason  for  the  delay  in  following  the  western  example 
is  the  small  size  of  the  average  sai-/mill  and  the  virtual  absence  of 
lumber -producing  centers.    Until  now,  the  smallest  practical  log  bark- 
ers have  required  a  minimum  daily  output  of  30  thousand  board  feet  to 
justify  their  installation.     There  are  probably  not  50  sawmills  in  the 
Southeast  that  meet  this  specification,  and  70  percent  of  our  lumber 
production  is  from  mills  that  average  12  thousand  board  feet  or  less 
a  day.    Many  are  portables  whose  relative  inaccessibility  and  frequent 
moves  pose  a  complex  problem  of  wood  assembly  in  addition  to  the  prob- 
lem of  bark  removal. 

The  research  reported  here  \rEiS  an  attempt  to  analyze  the  prob- 
lems of  salvaging  plant  and  logging  residues  from,  the  preponderantly 
small  sawmills  of  a  typical  lumber-producing  area,  and  to  investigate 
the  comparative  efficiency  and  general  practicability  of  various  pos- 
sible methods  of  preparing,  assembling,  and  transporting  this  mater- 
ial . 
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WHY  PULP  LUMBER  RESIDUES? 


There  are  a  number  of  good  arguments  for  salvaging  these  lumber 

residues  as  a  substitute  for  pulpwood  from  live  trees.     The  one  of  most 

general  interest  is  the  conservation  argument.  In  this  region,  it  is 
especially  convincing. 

Sawtimber  drain  exceeds  sawtimber  growth  in  most  parts  of  the 
Southeast.  Aside  from  reducing  the  volume  of  sawt.imber  cutting,  the 
only  way  of  correcting  the  unfavorable  balance  is  to  grow  more  trees 
to  larger  size.  Unfortunately,  the  current  trend  is  in  the  opposite 
direction.  As  big  trees  become  scarcer,  lumbermen  cut  to  smaller  and 
smaller  diameters.  At  the  same  time,  expansion  of  the  pulp  industry 
threatens  to  reduce  the  nimiber  of  trees  allowed  to  reach  profitable 
sawtimber  size. 

This  situation  is  to  the  disadvantage  of  timber  users  and  grow- 
ers alike .     The  lumber  industry  finds  itself  turning  out  an  ever- 
poorer  grade  of  product  at  mounting  cost,  with  consequent  danger  of 
losing  markets  to  other  regions  or  substitute  materials.  Furthermore, 
the  size  distinction  between  sawlog  and  cordwood  stumpage  is  disappear- 
ing, so  that  sawmills  frequently  outbid  pulpwood  producers  for  timber 
of  the  size  and  character  formerly  considered  suitable  only  for  pulp- 
wood.    As  for  the  landowner,  intensified  competition  among  timber  buy- 
ers and  a  high  level  of  stumpage  prices  seem  to  be  working  to  his  im- 
mediate benefit.     In  the  longer  run,  however,  he  faces  the  possible 
loss  of  quality  markets  as  timber  resources  become  less  and  less  ade- 
quate to  support  them. 

Eventually,  we  may  be  able  to  provide  all  the  timber  of  every 
size  we  need  by  building  up  the  stocking  and  general  productivity  of 
the  forests.     For  the  immediate  future,  the  most  effective  measure 
would  appear  to  be  fuller  utilization  of  the  wood  now  available . 
This  can  be  accomplished  in  two  related  ways:     (l)  by  substituting 
tree  species  and  grades  in  surplus  supply,  wherever  possible,  for 
those  on  the  critical  list,  and  (2)  by  integrating  wood  use  so  that 
one  industry  uses  material  discarded  by  another. 

If  fuller  utilization  can  be  achieved,  timber  resources  and 
markets  will  be  safeguarded,  and  trees  or  portions  of  trees  for  which 
there  is  little  present  demand  will  become  salable.     However,  any 
worthwhile  progress  in  this  direction  must  depend  on  the  cooperation 
of  lumber  and  pulp  manufacturers,  for  between  them  they  consume  75 
percent  of  all  the  timber  cut . 

Aside  from  its  potential  value  as  a  conservation  measure,  the 
pulping  of  lumber  residues  offers  specific  and  practical  benefits  to 
the  individuals  and  companies  involved.  Sawmill  residues,  for  in- 
stance, offer  pulp  companies  a  more  stable  wood  source  than  they  now 
enjoy.  Full-time  commercial  sawmills  operate  more  consistently  and 
are  less  affected  by  weather  than  pulpwood  crews.  This  in  itself  is 
a  strong  recommendation. 
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To  avoid  shutdowns  due  to  seasonal  shortages  of  -wood,  southeastern 
puJ-pmills  each  carry  up  to  $1,000,000  or  more  of  wood  inventory.    To  pre- 
vent large  losses  from  deterioration  of  this  inventory,  some  $100,000  a 
year  is  spent  in  turning  it.    Even  so,  the  deterioration  is  sufficient  to 
cause  a  5-percent  loss  of  pulp  yield,  and  periodic  gluts  and  famines  of 
wood  have  not  heen  entirely  eliminated.     Supplementing  the  regular  wood 
with  sawmill  residues  would  tend  to  smooth  out  seasonal  fluctuations, 
and  untapped  slab  piles  could  serve  as  a  reserve  source  in  place  of  a 
portion  of  the  woodyard  inventory.     In  this  way,  both  carrying  charges 
and  deterioration  losses  would  he  reduced. 

Among  the  lumbermen,  there  are  many  who  would  be  interested  in 
selling  their  residues,  and  the  added  income  is  not  their  only  incentive. 
The  more  thoughtful  are  genuinely  disturbed  by  the  quantities  of  unused 
material  they  create,  and  the  disposal  of  sawdust,  slabs,  and  strips  has 
been  a  serious  problem  ever  since  the  disappearance  of  steam  boilers. 
The  solids  are  the  most  troublesome .     Sawdust  can  be  conveyed  mechanic- 
ally, but  the  slabs  and  strips  must  be  removed  and  piled  by  hand.  At 
portable  mills,  where  space  is  ordinarily  at  a  premium,  more  labor  is 
expended  on  the  waste  products  than  in  handling  the  lumber  (fig.  2). 
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If  slabs  could  be  fed  directly  through  a  chipper  and  into  a  parked  trail- 
er as  they  come  from  the  saxf,  some  operators  could  nearly  afford  to  give 
away  the  resulting  chips.    However,  if  the  slabs  could  be  made  to  show  a 
profit they  might  mean  the  difference  between  operating  or  shutting 
down  in  times  of  depressed  lumber  prices.    At  any  time_,  they  would  pro- 
vide a  competitive  advantage  in  bidding  against  straight  lumber  manufac- 
turers for  stumpage . 

A  profitable  market  for  mill  residues  would  also  benefit  farmers 
and  other  timberland  o\mers,  since  stumpage  prices  would  soon  reflect 
the  added  utilization.     The  conversion  of  logging  residues  to  pulpwood 
results  in  a  double  gain.    Not  only  does  timber  take  on  extra  value,  but 
the  cutover  area  is  left  in  more  accessible  condition  and  with  a  reduced 
fire  hazard. 

SEIECTION  OF  A  STUDY  AEEA 

In  choosing  an  area  for  this  study,  the  principal  requirements 
were  (l)  that  it  be  small  enough  to  permit  a  fairly  detailed  survey  of 
the  nature,  quantity,  and  location  of  its  sawmill  and  sawmill  logging 
residues;   (2)  that  it  represent  as  nearly  as  possible  the  area  a  pulp- 
mill  or  its  contractor  might  select  as  a  practical  operating  unit  for 
wood  procurement  purposes;  and  (3)  that  the  logging  and  sawmilling  con- 
ditions be  typical  of  an  extensive  region  in  the  South.     The  area  select- 
ed was  a  circle  of  radius  centered  on  Delta,  Union  County,  South 
Carolina,  a  small  rail  station  and  siding  in  the  Piedmont . 

Included  vrithin  the  30-mile  circle  are  all  or  parts  of  11  coun- 
ties:   2,827  square  miles,  l,7l8  or  61  percent  of  which  is  commercial 
forest.    About  one-half  of  the  commercial  forest  is  on  fanns,  and  most 
of  the  rem-ainder  in  small  private  holdings .     The  practicability  of  the 
-area  as  a  procurement  territory  is  evidenced  by  the  presence  of  two 
mechanized  pulpwood  yards  within  and  two  more  just  outside  the  circle . 
In  1951^  pulpwood  production  probably  totaled  2lk  thousand  cords. 
Lumbering  is  also  in  active  progress,  and  local  operations  are  typical 
of  the  "roofer  belt, "  which  extends  along  the  southern  piedmont  from 
Virginia  through  Georgia. 

LIMBERING  IN  THE  DELTA  AREA 

Once  a  suitable  area  had  been  selected,  the  first  task  was  a 
complete  canvass  of  logging  and  saivrrnill  operators.     This  v/as  done  dur- 
ing April  and  May  1952. 

The  canvass  showed  l47  operating  sawmills  and  6  full-time  com- 
mercial loggers  in  the  Delta  area.     Lumber  production  during  1951  to- 
taled 81.^  million  board  feet,  of  which  66.8  million  or  82  percent 
was  pine  (table  l) .     Construction  lumber  v;as  the  chief  product. 
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Table  1. --Lumber  production  "by  species,  19^1 


Species  group  '  Production 


Thousand 

Percent 

bd.  ft. 

Southern  pines 

66,797 

82.0 

Yellow-poplar 

6,7^2 

8.3 

Sveetgum 

2,991 

3.7 

Other  soft-textured 

hardwoods 

915 

1.1 

Oaks 

3,355 

h.l 

Other  hard- textured 

hardwoods 

6^0 

.8 

All  species 

8l,i^4o 

100.0 

The  sawmills  are  of  three  predominant  types:    board  mills, 
structural  dimension  mills,  and  "coimtry"  mills  that  saw  lumber  for 
home  or  farm  use.    Because  of  the  proximity  of  Worth  Carolina  furni- 
ture centers,  there  are  also  a  few  specializing  in  hardwood  dimension 
stock.     The  numbers  of  mills  by  type  and  their  1951  output  were  as 
follows : 

Million  bd.  ft. 

69  dimension  mills  .k 
23  board  mills  20.7 
55  other  mills  11-3 

There  are  no  large  saT;vTiiills  in  the  Delta  area.     One  with  an 
expected  capacity  of  30  thousand  board  feet  per  day  was  under  construc- 
tion at  the  time  of  the  canvass,  but  probably  none  of  those  in  opera- 
tion could  saw  half  this  amount.    Production  is  further  limited  by  the 
fact  that  many  of  the  mills  operate  only  part  time.    For  instance, 
of  the  1^7  mills  in  the  area  were  custom  or  fann- owned  and  sawed  but  a 
few  days  a  year.     In  1951  there  were  only  3^  that  produced  as  much  as 
a  million  board  feet,  and  they  accounted  for  60  percent  of  the  year's 
output.    Most  of  these  larger -producing  sawmills  were  portables  (table  2) 

The  Delta  area  has  few  remanuf acturing  plants  and  no  cities. 
Consequently,  most  of  the  lumber  produced  there  is  shipped  out.  The 
task  of  assembling  this  lumber  from  the  many  small  sa-^'/mills,  seasoning 
and  surfacing  it,  and  preparing  it  for  shipment  is  handled  by  12  concen- 
tration yards  equipped  with  trimmers  and  planers .     They  receive  the 
rough  green  lumber  as  fast  as  it  is  sawed  and,  in  some  cases,  pay  for 
each  truckload  individually.     Thus,  mill  operators  need  not  cariy  inven- 
tories and  are  able  to  stay  in  business  with  a  minimum  of  working  capital 
Yards  also  provide  help  in  financing  timber  and  equipment  purchases. 
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Table  2 . --SaMnills  by  1931  lumber  production 


Production  class  [  Mills 


Thousand  "bd.  ft. 

Number 

Percent 

Less  than  200 

61 

1,  n  r- 

41.5 

200  -  399 

14 

9.5 

^UU  -  jyy 

6oo  -  799 

13 

8.8 

800  -  999 

11 

7-5 

1000  -  1199 

6 

k.l 

1200  -  1399 

9 

6.1 

l^iOO  -  1599 

10 

6.8 

l600  -  1799 

3 

2.1 

l800  -  1999 

k 

2.7 

2000  -  2199 

1 

.7 

2200  -  2299 

1 

.7 

All  classes 

1^7 

100.0 

Methods  of  obtaining  green  lumber  vary  from  yard  to  yard,  but 
only  a  few  yards  depend  entirely  on  purchases  from  independent  saw- 
mills.    Some  own  and  operate  mills  of  their  own,  others  buy  timber 
and  contract  the  logging  and  sawing.     There  are  examples  of  all  these 
arrangements  in  the  Delta  area,  and  nearly  20  percent  of  the  mills  or- 
dinarily operate  under  contract. 

The  typical  portable  sawmill  has  an  inserted-tooth  circular 
headsaw  and  is  powered  by  a  diesel  engine.     It  may  or  may  not  possess 
an  edger  and  has  neither  a  trimmer  nor  a  cut-off  saw.    Mill  crews 
range  from  five  to  nine  men,  woods  crews  from  five  to  seven.  Felling 
and  bucking  are  by  power  saws,  and  the  logs  are  bunched  by  horses  or 
mules.     Transportation  to  the  mill  may  be-  by  truck  or  by  a  wheel-tractor 
and  high-arch  log  cart.    Where  a  truck  is  used,  it  is  ordinarily  loaded 
from  the  ground  with  a  crosshaul.     Crawler  tractors  and  power  skidders 
are  occasionally  seen,  but  they  are  not  coiimion. 

At  the  time  of'  the  sawmill  canvass,  lOh  timber  tracts  were  in 
the  process  of  logging,  and  there  were  portable  sawmills  on  98  of  them 
(fig.  3)'    All  the  other  active  mills  were  stationary.     The  lOh  tracts 
totaled  8,100  acres  and  were  estimated  by  the  operators  to  contain  17*3 
million  board  feet.     Individual  acreages  ranged  from  10  to  500,  averag- 
ing 77-     The  board-foot  cut  per  acre  ranged  from  5OO  to  10,000  and  av- 
eraged 2,400.     The  indication  is  that  about  1+50  timber  tracts,  or  30,000 
acres,  are  cut  over  annually  by  lumbermen.     In  addition,  an  unknown  but 
certainly  sizable  volume  is  cut  in  "patch"  logging,  principally  by  fanners 
getting  out  logs  to  be  custom- sawed. 
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OUTPUT  OF  USABLE  RESIDUES  PER  THOUSAOT)  BOARD  FEET 


The  canvass,,  in  addition  to  providing  a  "basis  for  the  preceding 
description,  v.^as  the  first  step  in  a  siorvey  to  find  out  hov  niu.ch  chip- 
pahle  saT.'.Tnill  and  sav.Tnill  logging  residues  are  produced  annually  and 
seasonally  hy    species,  -.-fhere  they  are  located,  and  in  vrh-at  concentra- 
tion at  each  location.     Succeeding  steps  during  the  summer  of  1952  were 
(l)  a  sample  of  logging  operations  on  v.liich  to  measure  logging  residues, 
and  (2)  a  sample  of  sa^snnills  at  which  to  ohtain  data  needed  for  estimat- 
ing mill  residues.     These  samples  were  designed  to  provide  ratios  of 
waste  output  per  thousand  board -feet  that  could  he  applied  to  reported 
volumes  of  lumher  production. 

The  principal  purposes  of  the  canvass  were  to  determine  the  1951 
l-umher  production  hy  quarters  and  species  for  each  sawmill  and,  in  the 
case  of  portable  mills,  to  obtain  the  operators'  estiimtes  of  the  vol- 
umes to  be  sawed  at  the  sets  where  the  mills  were  found.    For  sawtimber 
tracts  in  the  process  of  being  logged,  acres  to  be  logged  as  well  as 
estimated  cuts  were  obtained.     Ir_formation  was  also  recorded  as  to  type 
of  operator  (independent,  contract,  custom,  or  private)  and  chief  prod- 
uct (e.g.,  pine  boards,  pine  dimension),  either  of  which  might  influence 
utilization.     Sawmill  operators  were  further  questioned  as  to  what  use, 
if  any,  they  made  of  their  slabs,  edgings,  and  trim.    Finally,  all  the 
saTATnills  and  timber  tracts  were  spotted  on  county  highway  maps  and  iden- 
tified by  code  numbers . 

In  seeking  information  on  current  tracts  and  mill  sets,  it  was 
assumed  that  their  locations  and  concentrations  of  residues  represented 
the  pattern  likely  to  prevail  in  the  Delta  area  for  several  years.  Even 
though  most  operators  move  ever;>"  few  weeks,  the  geographic  distribution 
of  lumbering  activities  remains  fairly  constant.    For  instance,  compari- 
sons of  the  1952  geographic  distribution  of  sawmills  with  that  of  a  19^7 
canvassV  shows  little  change  for  the  five  years  intei^ening.  Therefore, 
the  10^  tracts  and  99  mill  sets  were  adopted  as  typical  in  location,  size, 
and  residue  volume  of  the  tracts  and  sets  that  m-ight  be  found  at  any  time 
in  the  near  future .    They  will  be  referred  to  in  this  report  as  the  l^y 
1952  timber  tracts  and  sa-tTmill  sets . 

From,  the  loggers  found  during  the  canvass,  a  random  sample  of 
22  operations  \7a.s  dra-m.  on  which  to  measure  the  usable  volumes  of  top- 
wood  and  broken  trees  produced  per  thousand  board  feet  of  sawlogs. 
At  each  logging  site,  2k  trees  were  measured  as  they  were  felled  and 
bucked.    Logs  were  scaled  according  to  the  International  l/4-inch  Rule; 
tops  and  broken  trees  were  scaled  in  cubic  feet  by  standard  63-inch 
pulpwood  lengths  to  a  variable  mini mi 3m  diameter  of  approximately  k  inches 


1/  A  canvass  by  the  Forest  Service  in  cooperation  with  the  Depart- 
ment of  Commerce,  Bureau  of  the  Census,  for  the  I9U6  Census  of  Lumber 
Production. 
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inside  "bark.     The  final  step  \7ns  to  measure  the  acreage  from  which  the 
2k  trees  had  "been  cut.     Cubic  feet  of  logging  residue  (without  hark)  per 
thousand  board  feet  x-/as  computed  by  species  groups  for  each  operation 
and  for  all  operations  together.     These  ratios  were  subsequently  con- 
verted from  a  log- scale  to  a  lumber -tally  basis  by  applying  average 
overrun  and  underrun  data. 

A  second  random  sample  v/as  drawn^  this  time  of  26  sawmills,  at 
which  to  determine  the  distribution  of  the  lumber  produced  and  the 
overi*un  or  underrun  by  log  diameters .    This  T-zas  done  by  tallying  the 
lumber  from  50  consecutive  logs  at  each  mill.     Given  the  lumber  distri- 
hution  by  log  size.  Carpenter's  chippable  waste  factors^/  could  be  ap- 
plied to  the  reported  lumber  production  of  all  the  Delta  sawmills.  The 
overrun  and  underrun  data  served  to  convert  the  logging  residue  factors 
fromi  a  log- scale  to  a  lumber-tally  basis  so  that  they,  too,  could  be 
applied  to  reported  volumes  of  lumher  production. 

Sawtimber  Tops  and  Broken  Trees 

With  two  exceptions,  the  sample  logging  operations  were  in 
stands  being  cut  primarily  for  pine.     The  residue  ratios  (cubic  feet 
of  residue  per  thousand  board  feet)  for  the  individual  operations 
showed  a  negative  correlation  with  the  board-foot  cut  per  acre--the 
heavier  the  cut,  the  less  residue  per  thousand.     This  correlation  was 
weak  for  the  lighter  cuts,  several  of  which  were  partial  cuttings,  but 
strong  for  the  heavier  cuts,  which  were  all  clear - cutt ing s .     The  re- 
gression equation  for  all  species  combined  is  Y  =  ^1.13  +  .OO285X 
where  Y  is  cubic  feet  of  logging  residue  per  thousand  board  feet  and 
X  the  cut  per  acre  in  thousands  of  board  feet.     The  regression  coeffi- 
cient .00285  is  significant  at  the  1-percent  level.     Therefore,  when 
the  cuts  per  acre  for  individual  tracts  are  known,  the  regression  of- 
fers a  closer  approximation  of  the  true  residue  ratios  than  an  average. 

To  take  advantage  of  this  relationship,  each  of  the  lOh  timber 
tracts  in  the  Delta  area  was  sampled  to  estimate  its  average  cut  per 
acre.     Stunip  tallies  of  10  one-fifth  acre  plots  were  made  on  each  tract 
after  the  completion  of  logging  and  provided  estimates  within  ±20  per- 
cent in  most  cases.     The  regression  values  applied  to  the  tracts  were 
as  follows : 


2/  Carpenter,  Roswell  D.    Amount  of  chippable  waste  at  southern 
pine  sawmills.    U.S.D.A.,  Forest  Sei^ice,  Southern  Forest  Experiment 
Station  Occasional  Paper  115^  Nov.  1950.     "Chippable  waste"  was  de- 
fined in  this  report  as  all  slabs,  edgings,  and  end-trim  at  least 
1  foot  long  with  the  exception  of  thin,  ribbon-like  pieces  of  edging 
strips . 
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Usalple  logging  residues 
Cut  per  acre  per  M  "board  measure 

(M  "board  measure)  (Cubic  feet  of  vood) 


1 

J- 

2 

35 

3 

32 

h 

30 

5 

27 

6 

2k 

7 

21 

8 

19 

9 

16 

10 

A  similar  relationship  for  pine  alone  also  proved  highly  signifi- 
cant   although  not  significantly  different  from  that  for  all  species. 
Having  an  excellent  estimate  of  the  over-all  cut  per  acre  on  the  lOk 
tracts the  average  residue  ratio  for  pine  vras  computed  by  regression. 
Regressions  for  hardwoods  were  not  significant^  so  the  ratios  for  these 
species  are  merely  weighted  saniple  means.     The  resulting  ratios  and 
their  standard  errors  "by  species  group^/  are  as  follows: 


Usable  logging  residues 
Species  per  M  board  measure 

(Cu.  ft.  of  wood)      (standard  error) 

Pines  31.1  ±  ^.7 

Soft  hardwoods  36.3  ±  ^-3 

Hard  hardwoods  35-5  !  7*9 

All  species  32.0 


These  logging  residue  ratios  take  into  account  the  average  over- 
run and  underrun  at  the  26  sample  sawmills  and  can  be  applied^  therefore, 
to  reported  lumber  production.    However ^  as  previously  noted,  the  Delta 
mills  tend  to  specialize  when  sawing  pine- -some  on  boards  and  some  on  2- 
inch  stock.    This,  of  course,  affects  the  lumber  out-turn.  Dimension 
mills  obtain  6  percent  more  yield  from  a  given  scale  of  logs  than  board 
mills;  the  "couatry"  mills  obtain  k  percent  less.     Thus,  if  the  princi- 
pal products  represented  by  a  volume  of  production  are  kno"^-m,  as  they 
were  in  this  case,  the  following  residue  ratios  for  pine  can  be  substi- 
tuted for  the  31.1  average: 


3/  Species  included  in  the  groups  are  (l)  pines --loblolly  and 
shortleaf ;   (2)  soft  hardwoods --mostly  sweetgum  and  yellow-poplar  with 
some  soft  maple;  hard  hardwoods --mostly  oaks  with  some  ash,  elm,  and 
river  birch. 
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Mill  type 


Usable  logging  residues 
per  M  board  measure 

(Cubic  feet  of  wood) 


Board  mills 
Dimension  mills 
Other  mills 


32.0 
30.2 
33.3 


Once  computed,  all  cubic-foot  volumes  of  logging  residues  were 
converted  to  standard  cords  on  the  basis  of  6k  cubic  feet  of  wood  per 
rough  cord. 

Slabs  and  Edging  Strips 

Close  cutting  over  a  period  of  years  has  made  large  quality 
sawtimber  extremely  scarce  in  the  Delta  area.     This  and  an  abnormally 
active  demand  for  2  x  ^'s  and  strips  have  caused  a  marked  reduction  in 
the  size  of  the  average  sawlog.     Trees  are  now  commonly  utilized  to  a 
5- inch  top,  and  crooked  or  rapidly-tapering  sections  are  bucked  into 
lengths  as  short  as  8  feet.     Figure  k  shows  the  distribution  of  lumber 
production  by  log  diameter  at  the  26  sawmills  sampled  for  residues. 
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Figure  U. --Lumber  production  by  species-group  and  log  diameter. 
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Applying  Carpenter's  chippable  waste  factors  (see  footnote  2) 
to  the  sample-mill  limiber  production  by  log  diameter  provided  average 
factors  by  species  groups  and  products.    During  the  process,  these  fac- 
tors were  adjusted  to  give  chippahle  volumes  in  terms  of  equivalent 
cords  of  pulpwood-size  round  wood.     In  other  words,  according  to  the 
usage  in  this  report,  a  "cord"  of  mill  residue  contains  the  same  solid 
volume  of  wood  as  a  cord  of  rough  pulpwood.    Thus,  mill  and  logging 
residues  are  in  comparable  units. 

The  conversion  to  equivalent  rough  cords  of  round  wood  was  on 
the  assumption  that  an  average  cubic  foot  of  green  ping  , wood,  when 
oven-dried,  weighs  28.72  poujids  (specific  gravity  M  J).    A  rough 
cord  of  pulpwood-size  bolts  ^/as  assumed  to  contain  78  cubic  feet  of 
wood . 

The  mill  residue  ratios  applied  to  the  reported  I95I  liunber 
production  in  the  Delta  area  were  as  follows: 

Usable  mJ.ll  residues 
Species  and  type  of  mill  per  M  board  measure 

(standard  cords  with  bark) 

Pine --board  mills  .65 
Pine- -dim.ens ion  mills  .7^ 
Pine --other  mJ.lls  .78 
Soft  hardwoods --all  mJ.lls  .58 
Hard  hardwoods --all  m-ills  .U6 

Since  Carpenter's  factors  are  only  for  pine,  their  application 
to  hardwoods  is  subject  to  som.e  error.     For  sweetgum  and  yellow-poplar, 
the  chief  soft  hardwoods,  the  error  is  probably  not  large,  since  these 
species  have  approximately  the  same  form  and  specific  gravity  as  pine 
and  are  sawed  locally  in  much  the  same  manner .     In  the  case  o±'  oaks  and 
other  hard  hardwoods,  the  residue  estimates  are  likely  to  be  conserva- 
tive . 

The  residue  ratios  applied  to  the  May  1952  portable  mill  sets 
were  weighted  averages  derived  from  the  ratios  given. 


4/  Anon.     Weights  of  various  woods  groim  in  the  United  States. 
U.S.D.A.,  Forest  Ser^/ice,  Forest  Products  Laboratory  Tech.  llote  2l3, 
Oct.  1952. 
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Figure  5 ---This  portable  mill  produces  about  2,100  cords  of  pulpable  residues  a  year. 


Figure  6. --The  Delta  area  produces  over  200,000  cords  of  pulpwood  a  year.     If  all  usable  lumbering 
residues  could  be  pulped,  this  cut  might  be  reduced  ^3  percent. 

RESIDUES  AVAILABIE  IN  THE  DELTA  AREA 


To  gain  some  conception  of  what  the  residue  ratios  mean,  it  may 
be  helpful  to  thihk  of  a  typical  Delta  sa-wmill  operating  in  a  typical 
stand  of  timber  (fig.  5)'     The  mill  has  a  daily  output  of  6,000  hoard 
feet;  the  average  cut  per  acre  is  2,^00  hoard  feet.    A  stand  of  this 
density  yields  ahout  3^  cubic  feet  inside  bark  of  pulpable  topwood  and 
broken  trees  per  thousand  board  feet.     Therefore,  the  logging  produces 
20h  cubic  feet  or  over  3  cords  of  this  material  every  day.     The  chip- 
pable  slabs  and  edging  strips  at  the  mill  are  equivalent  to  another 
h  cords  of  round  wood.     Thus,  this  typical  operation  produces  as  a  by- 
product as  much  pulpable  wood  per  day  as  an  average  pulpwood  crew 
(fig.  6). 


-  13  - 


Pulpwood  production  during  1951  in  the  counties  of  Chester, 
Fairfield,  Laurens,  Newberry,  Spartanhurg,  and  Union  totaled  299^923 
standard  cords.     Since  one-half  or  more  of  the  acreage  of  each  of 
these  counties  lies  within  the  Delta  area,  their  rate  of  production 
should  "be  representative  of  it.     If  so,  the  Delta  area  is  one  of  the 
heavier  pulpwood-producing  areas  in  the  South.     Its  1951  production 
must  have  been  in  the  neighborhood  of  2lk  thousand  cords,  or  nearly 
0.2  cords  per  forested  acre.    Yet,  if  all  the  usable  sawmill  and  saw- 
mill logging  residues  could  have  heen  salvaged  and  pulped,  they  would 
have  replaced  ^3  percent  of  this  pulpwood. 

The  1951  output  of  usahle  residues  in  the  Delta  area  was  es- 
timated at  96,789  cords.     Of  the  total,  ^0,595  cords  or  k2  percent 
was  in  tops  and  broken  trees,  the  remaining  5^,19^  cords  in  slabs 
and  edging  strips  (table  3) •    Mill  residues  did  not  include  "blocks, 
for  no  end-trimming  was  done  at  sawmills . 

Table  3 • --0"^"t^P"^-"t  Qf  usable  residues  by  species  and  class  of 


material,  1951 


Species  group  . 

Logging 

residues  [ 

;  Mill 

residues 

Cords 

Percent 

Cords 

Percent 

Southern  pines 

32,^50 

79.9 

48, 178 

85. 7 

Yellow-poplar 

3,821^ 

9A 

3,915 

7.0 

Sweetgum 

1,585 

3.9 

1,732 

3.1 

Other  soft-textured  hardwoods 

519 

1.3 

528 

.9 

Oaks 

1,862 

h.6 

1,551 

2.8 

Other  hard-textured  hardwoods 

355 

.9 

290 

.5 

Total 

^0,595 

100.0 

56,194 

100.0 

Judging  by  the  number  of  sawmills  operating  in  the  spring  of 
1952,  the  1952  output  of  pulpable  residues  \jb.s  probably  equal  to  1951* 
However,  from  a  procurement  standpoint,  total  quantities  are  not  too 
meaningful.     It  is  also  necessary  to  know  how  stable  the  output  is, 
how  much  of  it  is  economically  accessible,  and  how  much  is  actually 
available  for  purchase  at  various  prices. 

Stability  of  Output 

Monthly  statistics  of  small-mill  lumber  production  in  South 
Carolina,  covering  the  period  19^2-19^6,  show  little  seasonality  of 
output.  The  1951  behavior  of  the  Delta  sax'/mills  followed  much  the 
same  pattern.  Residues  produced  during  the  first  quarter-year,  the 
period  of  maximum  idleness,  were  only  9  percent  below  those  for  the 
third  quarter,  the  period  of  peak  activity  (table  k) .  The  fluctua- 
tions that  did  occur  were  largely  the  result  of  weather  conditions. 
Yet,  in  general,  lumbering  is  less  affected  than  pulpwood  production 
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by  rairi;,  and  the  reason  is  not  hard  to  find.     Logging  is  by  mule  and 
tractor-drawn  log  cart  (or  by  truck  along  a  few  well-placed  woods 
roads);  pulpwood  is  bunched  by  hand  to  trucks  that  must  maneuver 
throughout  the  cutting  area. 


Table  4. --Output 

of 

usable  residues  by  quarters 

and  class 

of  material, 

1951 

Quarter  of  year  [ 

Log 

ging  residues 

Mill  residues 

Cords 

Cords 

First 

9,721 

13,^56 

Second 

10,107 

13,990 

Third 

10,721 

lk,Qhl 

Fourth 

10,0^6 

13,907 

Total 

56,19^ 

Although  seasonal  fluctuations  are  not  large,  lumber  produc- 
tion is  subject  to  considerable  variation  over  a  period  of  years. 
There  are  many  idle  and  part-time  mills  which  are  not  fully  employed 
even  in  boom  times.     This  excess  capacity,  plus  the  presence  of  a 
multitude  of  small  hand-to-mouth  producers,  makes  for  a  highly  un- 
stable situation,  where  a  moderate  shift  in  the  demand  for  lumber 
produces  an  exaggerated  response  in  terms  of  production.    For  in- 
stance, a  slack  demand  for  lumber  during  the  spring  and  summer  of 
19^9  idled  large  numbers  of  small  sawmills  and  temporarily  reduced 
production  some  30  percent  or  more .    By  year ' s  end,  production  had 
returned  to  normal.     To  a  pulpmill  using  lumber  residues,  periodic 
ups  and  downs  like  this  might  well  pose  a  more  serious  problem  of 
supply  than  the  seasonal  effects.    As  protection  against  slumps,  a 
pulp  company  could  adopt  the  following  measures: 

1.  Maintain  a  proper  balance  between  the  procurement  organi- 
zations furnishing  limber  residues  and  round  wood.    Residue  purchases 
can  then  be  expanded  to  compensate  for  seasonal  and  other  temporary 
shortages  of  round  wood,  while  round-wood  purchases  can  be  similarly 
expanded  at  times  of  recession  in  the  lumber  industiy. 

2.  Favor  the  better-financed  and  more  efficient  sawmills  by 
preferential  contracts.     This  would  probably  be  a  wise  policy  in  any 
case . 

3.  Maintain  contacts  with  sawmills  and  lumber  concentration 
yards  outside  the  usual  group  or  procurement  area,  so  they  can  be 
drawn  upon  when  the  need  arises. 
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Accessibility 


The  question  of  economic  accessibility  can^  of  course,  have  no 
one  answer.    Residues  which  could  he  profitably  salvaged  hy  one  opera- 
tor or  one  method  might  he  unprofitable  for  another.  Nevertheless, 
certain  factors  of  location  and  concentration  of  material  largely  deter- 
mine the  point  of  marginality  for  each  man  or  method.    One  of  these  fac- 
tors is  distance  to  a  rail  loading  point . 

There  are  no  pulpmills  within  feasible  trucking  distance  of  the 
Delta  area,  so  shipm.ent  must  be  by  rail.     Two  methods  of  assembling  and 
loading  seem,  worthy  of  consideration.     The  first  is  to  truck  all  mater- 
ial to  a  central  concentration  point,  such  as  Delta,  for  possible  process- 
ing and  shipm-ent .     The  second  is  to  load  at  the  nearest  siding.    Which  is 
the  more  practicable  will  depend  in  part  on  where  the  residues  are  located. 

To  provide  information  on  this  point,  all  the  timber  tracts  where 
logging  or  sawilling  activities  were  in  progress  as  of  May  1,  1952,  were 
spotted  on  county  highway  maps  (fig.  3)^  and  the  volume  of  residue  to  be 
produced  at  each  site  was  tabulated.     Table  5  shows  for  these  May  1952 
logging  chances  and  mill  sets  the  volume  of  residue  by  hauling  distance 
to  Delta,  table  6  the  volume  by  hauling  distance  to  the  nearest  siding 
for  each  of  the  five  railroads  serving  the  area. 

Table  5 • - -Sites  and  usable  residues  by  class  of  material  and  trucking 

distance  to  Delta,  May  1,  1952 

LOGGING  RESIDUES 


■  • 

Zone  *  Sites  ]  Volumes 


Miles 

Number 

Percent 

Cords 

Percent 

0-  5 

0 

0 

0 

0 

6-10 

k 

3.9 

858 

8.5 

11-15 

7 

6.7 

1,261 

12.^ 

16-20 

10 

9.6 

U70 

k.6 

21-25 

13 

12.5 

1,207 

11.9 

26-30 

IT 

16.3 

1,756 

17.3 

31-35 

23 

22.1 

1,570 

15.5 

Beyond  35 

30 

28.9 

3,028 

29.8 

All  zones 

10k 

100.0 

10,150 

100.0 

SAWMILL 

RESIDUES 

0-  5 

0 

0 

0 

0 

6-10 

3 

3.1 

1,289 

10.3 

11-15 

6 

6.1 

1,^13 

11.3 

16-20 

10 

10.2 

598 

i^-.8 

21-25 

12 

12.3 

11.8 

26-30 

16 

16.3 

2,277 

18.2 

31-35 

22 

22.h 

2,068 

16.6 

Beyond  35 

29 

29.6 

3,370 

27.0 

All  zones 

98 

100.0 

12,1+89 

100.0 
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Tatle  6. --Sites  and  usable  residues  by  rallroeui^  trucking  distance  to  nearest  siding, 

and  class  of  material,  May  1,  19^2 


CAROLIM  AND  NORTHWESTERN  RAILWAY 


• 

Logging  residues 

Mill 

residues 

Zone 

Sites 

:          Volumes  : 

sites 

:  Volumes 

Miles 

Number 

Percent 

Cords 

Percent 

Number 

Percent 

Cords 

Percent 

0-  5 

3 

2.9 

128 

1.3 

3 

3.1 

173 

1.1+ 

CJ  —  _LU 

« 
0 

7-7 

672 

6.6 

8 

8.2 

822 

6.6 

11-15 

3 

2.9 

189 

1.9 

3 

3.1 

235 

1.9 

16-20 

2 

1.9 

2,k 

2 

2.0 

318 

2.5 

21-25 

3 

2.9 

265 

2.6 

3 

3.1 

335 

2.7 

26-30 

9 

8.7 

1,051 

10.1+ 

7 

7.1 

1M9 

11.6 

Beyond  30 

76 

73.0 

7,596 

72 

9,157 

73.3 

All  zones 

10^^ 

100.0 

10,150 

100.0 

98 

100.0 

12,489 

100.0 

CHARLESTON  AND  WESTERN  CAROLINA  RAILWAY 

0-  5 

6 

5.8 

965 

9.5 

5 

5.1 

1,19^ 

9.6 

6-10 

10 

9.6 

597 

5.9 

9 

9.2 

710 

5.7 

11-15 

10 

9.6 

1,605 

15.8 

10 

10.2 

2,158 

17.3 

16-20 

13 

12.5 

1,367 

13.5 

11 

11.2 

1,266 

10.1 

21-25 

h 

3.8 

1,017 

10.0 

k 

l+.l 

l,24l 

9.9 

26-30 

3 

2.9 

206 

2.0 

3 

3.1 

287 

2.3 

Beyond  3O 

58 

55.8 

^,393 

^3-3 

56 

57-1 

5,633 

i^5.1 

All  zones 

10k 

100.0 

10,150 

100.0 

98 

100.0 

l2,i+89 

100.0 

COLUMBIA  NEWBERRY  AND  LAURENS  RAILWAY 


0-  5  18  17.3  771  7.6  19  19.4  1,017  8.2 

6-10  21  20.2  3,023  29.8  20  20.4  3,8ll  3O.5 

11-15  9  8.7  1,212  11.9  9               9.2  1,613  12.9 

16-20  6  5.7  861  8.5  4            4.1  1,286  10.3 

21-25  9  8.7  1,278  12.6  7            7.1  1,214  9-7 

26-30  9  8.7  423  4.2  8            8.2  486  3.9 

Beyond  30  32  30-7  2,582  25-4  31  31.6  3,o62  24.5 


All  zones        104  100.0        10,150        100.0  98  100.0        12,489  100.0 


SEABOARD  AIR  LINE  RAILROAD 


0-  5 

8 

7.7 

550 

5.4 

8 

8.2 

665 

5.3 

6-10 

24 

23.1 

3,503 

34.5 

22 

22.4 

^,53^ 

36.3 

11-15 

8 

7.7 

1,182 

11.6 

8 

8.2 

1,531 

12.3 

16-20 

18 

17.3 

1,481 

14.6 

17 

17.3 

1,894 

15.2 

21-25 

15 

14.4 

931 

9.2 

13 

13.3 

1,146 

9.2 

26-30 

13 

12.5 

1,309 

12.9 

12 

12.2 

1,280 

10.2 

Beyond  30 

18 

17.3 

1,194 

11.8 

18 

18.4 

1,^39 

11.5 

All  zones 

104 

100.0 

10,150 

100.0 

98 

100.0 

12,489 

100.0 

SOUTHERN  RAILWAY  SYSTEM 


0-  5  31  29.8  2,051  20.2  30  30.6  2,585  20.7 

6-10  37  35.6  2,557  25.2  35  35.7  3,177  25.4 

11-15  15  l4.4  2,003  19-7  1^  14.3  2,358  18.9 

16-20  6  5.7  1,308  12.9  6  6.1  1,575  12.6 

21-25  7  6.7  1,255  12.4  5  5.1  i,5i4  12.1 

26-30  4  3.9  190  1.9  4  4.1  225  1.8 

Beyond  30  4  3.9  786  7-7  4  4.1  1,055  8.5 


All  zones        104  100.0        10,150        100.0  98  100.0        12,489  100.0 
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Apparently^  Delta  is  not  too  convenient  a  concentration  point 
for  lumber  residues.     Only  atout  26  percent  of  the  residues  were  with- 
in 20  miles^  and  over  28  percent  were  beyond  35  miles.     There  were  two 
reasons  for  this.    Firsts  there  were  no  sawmills  operating  in  the  im- 
mediate vicinity  of  Delta  and,  second_,  there  were  no  direct  connections 
"by  paved  highways  between  Delta  and  certain  areas  to  the  east  and  west. 
Other  places  (Newberiy,  for  example)  are  more  favorably  situated. 

As  might  be  expected_,  trucking  distances  to  the  nearest  rail 
sidings  were  much  less  than  to  any  single  concentration  point.  For 
instance_,  78  percent  of  the  residues  were  within  20  miles  of  sidings 
on  the  Southern  Railway the  one  with  the  greatest  track  mileage  in 
the  Delta  area.     Sixty-eight  percent  were  within  20  miles  of  the  Sea- 
board Air  Line  Railway.     This  is  a ^decided  advantage  for  decentralized 
loading  points,  but  other  considerations  (such  as  the  desire  to  handle 
residues  mechanically)  may  carry  equal  or  greater  weight  in  the  selec- 
tion of  concentrating  methods. 

A  second  factor  related  to  location  is  the  volume  of  usable 
residues  per  site.    The  logs  sawed  at  custom  sawmills,  for  example, 
are  cut  almost  entirely  from  small  groups  of  trees,  or  even  single 
trees,  widely  scattered  over  many  f amis .     The  amount  of  logging  resi- 
due at  any  one  spot  is  not  sufficient  to  justify  salvage,  even  by  the 
landowner  himself.     There  are  also  several  stationary  commercial  mills 
that  employ  mobile  logging  crews  and  purchase  timber  in  patches  an 
acre  or  less  in  size.    All  together,  35  mills  were  found  whose  logging 
residues  were  considered  inaccessible  for  this  reason.    For  1951^  these 
residues  by  species  were  estimated  as  follows: 

Cords 

1AT3 
299 
191 

1,663 

All  the  residues  on  the  May  1952  timber  tracts  and  portable  mill 
sets  were  considered  at  least  potentially  accessible.    Of  course,  there 
were  also  conveniently-located  mill  residues  at  permanent  or  stationary 
mills,  even  though  some  of  the  logging  residues  were  scattered.  How- 
much  of  the  May  1952  residues  was  actually  salvable  would  depend  in 
part  on  the  volumes  per  site.     Table  7  shows  the  distribution  of  sites 
and  residues  by  volume  classes. 

Perhaps  the  most  obvious  of  the  factors  relating  to  location  is 
the  actual  physical  accessibility  of  a  site — its  distance  from  the 
nearest  road  and  the  nearest  all-weather  road,  the  topography  and  type 
of  soil,  the  presence  or  absence  of  obstacles  such  as  rocks,  swamps, 
high  stumps,  or  a  dense  growth  of  young  timber.  The  Delta  area  is  un- 
usually fortunate  in  this  respect.  It  is  rather  densely  populated  for 
a  rural  area,  and  individual  land  holdings  are  relatively  small.    As  a 


Pines 

Soft  hardwoods 
Hard  hardwoods 
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consequence,  few  timber  tracts  are  more  than  a  quarter -mile  from  one  or 
another  of  the  closely  spaced  roads.    A  high  proportion  of  these  roads 
are  paved,  and  nearly  all  have  received  some  surface  treatment.  The 
topography  is  rolling  to  rough  and  gullied,  but  not  sufficiently  to  im- 
pede logging  in  most  sections.    Rocks,  swamps,  and  similar  obstacles 
are  rare.    Most  troublesome  are  the  soils,  which  are  chiefly  clays. 
They  are  definitely  a  limiting  factor  when  wet  but  do  not  affect  one 
portion  of  the  Delta  area  much  more  than  another. 

Table  7 • - -Sites  and  usable  residues  by  class  of  material  and 

volume  per  site,  yiSiy  1,  1952 

 LOGGING  RESIDUES  

Residue  per  site     :  :  ^ 

Sites  Volumes 
class  :  : 


Cords 

Number 

Percent 

Cords 

Percent 

Less  than  25 

10 

9.6 

137 

1.3 

25-  h9 

27 

26.0 

986 

9.7 

50-  7^ 

22 

21.2 

1,297 

12.8 

75-  99 

18 

17.3 

1,529 

15.1 

100-199 

20 

19.2 

2,629 

25.9 

200-299 

3 

2.9 

726 

7.2 

300  or  more 

k 

3.8 

2,81^6 

28.0 

All  classes 

10^ 

100.0 

10,150 

100.0 

SAWMILL 

RESIDUES 

Less  than  25 

Ik 

1^.3 

210 

1.7 

25-  k9 

19 

19.4 

669 

5.3 

50-  7^ 

16 

16.3 

995 

8.0 

75-  99 

15 

15.3 

1,290 

10.3 

100-199 

21 

21.4 

3,010 

24.1 

200-299 

5 

5.1 

1,221 

9.8 

300  or  more 

8 

8.2 

5,094 

40.8 

All  classes 

98 

100.0 

12,U89 

100.0 

It  is  on  the  accessibility  of  tops  and  other  scattered  resi- 
dues that  the  factors  of  location  exert  the  greatest  effect.  Slabs 
and  edgings,  concentrated  as  they  are  at  the  mill  sets,  require  no 
bunching  or  woods  travel.     Furthermore,  one  of  the  main  considera- 
tions in  placing  a  mill  is  to  select  a  site  from  which  heavy  loads 
of  lumber  can  be  easily  trucked.    A  site  so  selected  is  equally  fa- 
vorable for  the  removal  of  mill  residues.     Thus,  location  of  mill 
sets  is  seldom  critical  except  where  the  hauling  distance  is  excess- 
ive . 
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Even  in  the  case  of  logging  residues,  location  is  seldom  the 
main  determinant  of  economic  accessibility.    Whether  the  topwood  on 
a  cutover  tract  is  or  is  not  operable  is  more  likely  to  depend  on  the 
concentration.    Two  factors  are  involved- -volume  of  topwood  per  acre 
and  volume  per  top.    Both  affect  the  time  required  for  every  salvage 
operation  from  limbing  to  loading.    However,  in  the  Delta  area,  saw- 
timber  tends  to  uniformity  of  size  and  form.     Consequently,  the  tops 
are  also  uniform.    Pine  tops,  for  instance,  very  seldom  contain  more 
than  two  pulpwood  bolts,  and  the  one-bolt  tops  are  usually  the  larger 
in  diameter.    This  leaves  volume  per  acre  as  the  chief  measure  of 
operability . 

Bunching  and  loading  costs  are  particularly  sensitive  to  dif- 
ferences in  volume  per  acre.    Forty-six  tnickloadings  timed  on  one 
pulpwood  operation  showed  the  following  relationship  between  man-hour 
requirements  and  volume  of  wood  per  acre : 

Cords  Man-hours 
per  acre  per  cord 


1  1.75 

2  1.65 

3  1.55 
k  1.50 

5  l.kO 

6  i.ko 


Limbing  and  bucking  times  are  similarly  affected,  though  to  a 
lesser  extent.     Table  8  shows  the  distribution  of  the  May  1952  logging 
sites  and  residues  by  volume  per  acre. 


Table  8. --Timber  tracts  and  usable  logging  residues 


by  volume  per  acre,  May'l,  1952 


Residue  per  acre  ; 

Tracts 

;  Total 

residues 

class  ; 

Cords 

Number 

Percent 

Cords 

Percent 

Less  than  O.5 

10 

9.6 

229 

2.3 

0.5  -  0.9 

29 

27.9 

1,394 

13.7 

1.0  -  1.^ 

1+2 

40.1+ 

4,853 

1+7.8 

1.5  -  1.9 

15 

II+.I+ 

2,157 

21.3 

2.0  -  2.k- 

8 

7.7 

1,517 

1I+.9 

All  classes 

lOh 

100.0 

10,150 

100.0 
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Competing  Uses 


So  much  for  the  physical  factors  of  location  and  concentration. 
There  is  also  the  matter  of  the  already  existing  uses  for  these  mater- 
ials.    To  investigate  this  aspect,  55  logging  chances  and  55  sawmill 
sites  were  selected  at  random  from  those  originally  visited  in  May  1952. 
These  were  reexamined  and  the  landowners  interviewed  8  months  later  in 
January  1953'    By  that  time,  insect  damage  and  decay  were  so  advanced 
as  to  preclude  salvage  of  remaining  residues  for  anything  other  than 
fuel.    Discussions  with  owners  were  depended  on  to  indicate  how  much 
was  yet  to  be  used  for  this  purpose.     Tables  9  and  10  show  what  became 
of  the  residues. 

Table  9 » --Disposition  of  usable  logging  residues 
on  55  sample  logging  chances,  1952—'^ 


Disposition  :  Residues 


Cords 

Percent 

Sold  as 

pulpwood  stumpage 

377 

7.7 

Sold  as 

cut  pulpwood 

261 

5.3 

Sold  as 

car  stakes 

12 

0.3 

Used  as 

home  fuel 

50 

1.0 

Unused 

^,202 

85.7 

Total 

U,902 

100.0 

1/  Sawmill  operators  sold  logging  residues 
from  2  of  the  55  tracts;  all  other  sales  were  by 
landowners . 


Table  10 . --Disposition  of  usable  mill  residues 
at  55  sample  sawmill  sites,  1952 


Disposition  :  Residues 


Cords 

Percent 

By  the  sawmill  operators: 

Sold  as  fuel 

k6Q 

Q.k 

Used  as  home  fuel 

137 

2.k 

Given  away 

1U6 

2.6 

By  the  landowners: 

Sold  as  fuel 

1,051 

18.8 

Used  as  home  fuel 

6hi 

11.5 

Given  away 

132 

Unused 

3,012 

53.9 

Total 

5,587 

100.0 
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Mil  residues  are  "better  utilized  than  logging  residues.  Fire- 
vood  is  the  chief  product^  and  slahs  are  favored  because  they  are  con- 
veniently piled  at  accessihle  locations  and  can  be  readied  for  use  vith 
a  buzz  saw.    Tops  and  broken  trees,  on  the  other  hand,  are  scattered 
and  have  to  be  worked  up  by  hand  in  the  woods.     Since  there  is  more  than 
enough  slabwood  to  supply  all  needs,  practically  no  tops  are  cut  up  for 
fuel .     Indeed,  only  1^  percent  of  those  on  the  sanrple  tracts  were  sal- 
vaged for  any  purpose,  and  nearly  all  of  them  for  pulpwood.    By  contrast, 
k6  percent  of  the  slabs  and  edgings  were  used. 

Sijcty  percent  of  the  pulpwood  from  tops  was  cut  by  commercial 
producers,  the  remainder  by  landowners.    A  small  number  of  car  stakes 
were  also  cut  and  sold.     Only  a  few  of  these  operations  resulted  in 
complete  clean-up. 

The  salvage  of  sawmill  residues  is  similarly  spotty.  Stationary 
mills  near  well-settled  areas  are  ordinarily  able  to  sell  all  their 
slabs  and  edgings .    A  number  have  installed  cordwood  saws  and  deliver 
slabwood  in  stove  lengths  at  $13  to  $15  a  cord.    At  the  other  extreme 
are  portable  sawmills  operating  in  thinly-populated  areas.  However, 
about  6o  percent  of  the  operators  sell  at  least  a  portion  of  their 
slabs  and  edging  strips,  and  the  mill  crews  take  a  small  additional 
quantity  for  home  use. 

The  greatest  volume  is  utilized  after  the  sawmill  moves  on. 
Landowners  sold  slabs  from  half  of  the  mill  sets  examined,  supplied 
themselves  and  their  tenants,  and  gave  wood  to  their  neighbors.  All 
together,  they  salvaged  nearly  two  and  a  half  times  as  much  material 
as  the  sawmill  operators.    Nevertheless,  5^  percent  of  the  mill  resi- 
dues were  left  unused.     Of  course,  before  this  surplus  rots,  much  of 
it  will  be  taken  and  used  by  outsiders,  but  without  financial  benefit 
to  the  owners. 

In  appraising  the  possibilities  for  salvaging  added  volumes  of 
sawmill  and  sawmill  logging  residues  for  pulping,  it  may  be  helpful 
to  note  the  prices  at  which  these  materials  have  been  selling.  The 
values  presented  in  table  11  are  based  on  the  prices  that  prevailed 
from  the  late  spring  to  early  winter  of  1952 .    They  are  for  the  resi- 
dues "as  is"  before  assembling  or  preparation  of  any  kind.  Volumes 
unused  or  given  a'^/ay  are  considered  to  be  valueless;  volimies  used  as 
home  fuel  have  been  assigned  values  based  on  the  prices  reported  for 
actual  fuelwood  sales.     The  volumes  corresponding  to  the  given  dollar 
values  were  obtained  by  applying  the  distribution  of  the  sample  tract 
and  mJ.ll  set  volumes  to  the  total  1951  outputs  of  residues. 

The  resulting  schedules  show  the  approximate  market  valuation 
of  the  current  annual  residue  output.     Since  the  volumes  are  cumula- 
tive, each  represents  the  quantity  available  at  the  stated  price  or 
less.     Of  course,  any  substantial  increase  in  demand,  as  by  launching 
a  large  purchase  program,  would  tend  to  raise  prices  all  along  the 
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line.    It  should  also  be  noted  that  there  is  an  error  attached  to  includ- 
ing all  unused  residues  as  a  lump- quantity  of  zero  value.    Actually,  if 
potential  "buyers  appeared,  they  would  undoubtedly  find  that  most  owners 
had  minimum  prices  below  which  they  would  refuse  to  sell  and  that  these 
prices  varied  by  individuals. 

Table  11. --Usable  residues  sold  annually  by  price  and 


class  of  material—' 


Price 
per  cord^/ 

:  Volume 
:    Logging  residues 

available 
:  Sawmill 

residues 

Dollars 

Cords 

Percent 

Cords 

Percent 

0 

3^,900 

86 

36,000 

6k 

.25 

35,000 

86 

38,800 

69 

.50 

35,100 

86 

i^l,000 

73 

.75 

35,200 

87 

^3,300 

77 

1.00 

35,300 

87 

i^-5,500 

81 

1.50 

36,900 

91 

48,900 

87 

2.00 

38,600 

95 

52,300 

93 

2.50 

ko,6oo 

100 

55,100 

98 

2.75 

56,200 

100 

1/  Based  on  supply  and  demand  situation  prevail- 
ing in  1952. 

2/  For  residues  "as  is"  before  assembling  or 
preparation  of  any  kind. 


TOPWOOD  SALVAGE  PROBLEMS  AND  METHODS 


Sawtimber  tops  are  now  being  sold  to  pulpwood  producers  in  the 
Delta  area  at  "stunipage"  prices  ranging  from  75  cents  to  $2.50  jper 
cord.    However,  there  is  only  one  producer  who  specializes  in  topwood, 
and  tops  alone  are  seldom  salable. 

In  most  cases  where  pulpwood  cutting  follows  sawlogging,  the 
main  attraction  is  the  residual  stand.    Tops  and  broken  trees  are 
worked  up  as  the  standing  trees  are  removed,  but  more  often  than  not 
the  smaller  or  more  scattered  tops  are  left.    Thus,  although  some  log- 
ging residues  are  utilized  on  nearly  a  third  of  the  cutover  tracts, 
less  than  15  percent  of  the  volume  is  taken. 

The  deterrents  to  more  complete  salvage  are  partly  sociological 
and  partly  economic.    In  the  first  place,  working  tops  into  pulpwood 
is  harder  labor  than  pulpwood  production  from  standing  trees.  Bucking 
is  now  done  largely  with  power  saws,  but  limbing  is  still  a  hand  opera- 
tion, and  tops  require  almost  twice  as  much  limbing  time  per  cord  as 
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whole  trees .     If  the  tops  are  old  and  seasoned,  the  task  is  hard  on  "both 
the  axe  and  the  man.    Also  oh jectionable  to  woods  "workers  is  the  fact 
that  limbing  forces  a  man  to  work  apart  from  his  fellows  in  lonely  sil- 
ence.    It  would  appear  that  pulpwood  producers  who  avoid  salvage  cuttings 
are  sometimes  more  influenced  by  factors  such  as  these  than  by  any  real 
knowledge  of  the  costs  involved. 

As  a  clue  to  the  importance  of  cost  in  limiting  topwood  utiliza- 
tion, time  studies  were  made  on  five  pulpwood  operations  where  both  tops 
and  standing  trees  were  being  cut.    On  these  operations,  the  pulpwood 
bolts  produced  from  trees  and  those  from  tops  were  of  the  same  average 
diameter,  and  the  timing  was  so  arranged  as  to  minimize  differences  due 
to  the  relative  volumes  of  trees  and  tops  per  acre.    Under  these  condi- 
tions of  equal-size  bolts  and  equal  volume  per  acre,  there  was  no  con- 
sistent difference  in  the  cost  of  wood  from  trees  and  tops.    For  three 
of  the  operators,  topwood  was  cheaper;  for  the  other  two,  tree -wood. 
Apparently,  the  extra  time  required  to  limb  tops  is  approximately  bal- 
anced by  the  time  required  to  fell  trees.     The  implication  is  that  when 
bunching  and  loading  costs,  which  are  rather  sensitive  to  volume  per 
acre,  are  taken  into  account,  tops  and  residual  trees  together  will  usu- 
ally make  for  a  more  profitable  operation  than  the  residual  trees  alone. 
The  chief  exception  is  the  tract  on  which  the  tops  are  dried  hard  or 
will  yield  only  one  stick  of  pulpwood  each. 

Where  only  tops  are  available  for  cutting,  the  consensus  among 
pulpwood  producers  is  that  the  operation  cannot  be  made  to  pay.  The 
one  producer  in  the  Delta  area  who  operated  tops  exclusively  v^s  be- 
lieved to  be  making  money,  but  it  may  well  be  he  could  have  done  bet- 
ter by  purchasing  regular  pulpwood  stumpage .     In  any  event,  the  use  of 
topwood  cannot  expand  very  rapidly  as  long  as  the  producers  feel  there 
is  more  profit  in  cutting  standing  timber.    Presumably,  the  only  thing 
that  could  change  their  minds  is  a  disproportionate  rise  in  the  price 
of  pulpwood  stumpage . 

It  also  seems  unlikely  that  farmers  and  other  landowners  will 
produce  any  worthwhile  volume  of  pulpwood  from  the  logging  residues 
on  their  lands.    For  years,  foresters  have  tried  to  interest  faxmers 
in  woods  work  and,  when  the  introduction  of  woodyards  made  truckload 
sales  of  pulpwood  easy,  it  was  thought  that  farmers  might  become  sub- 
stantial producers.     This  expectation  has  not  been  realized. 

In  the  Delta  area,  where  scarcely  a  woodland  is  more  than  15 
miles  from  a  woodyard,  the  owners  of  only  3  out  of  55  cutover  tracts 
attempted  to  produce  pulpwood  from  their  logging  residues.     Of  hk  who 
gave  reasons  for  not  doing  so,  only  15  thought  it  would  have  been  un- 
economic.    Lack  of  labor  or  equipment  was  the  main  obstacle. 

The  only  other  potential  producer  of  pulpwood  from  tops  is  the 
savTmill  operator.     Certainly,  if  tops  are  operable  at  all,  the  sawlog 
crew  is  in  a  favorable  position  to  work  them  up.     Other  things  being 
equal,  it  should  be  cheaper  to  remove  them  simultaneously  with  the 
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logs  than  later  as  a  separate  operation.     There  is  also  an  opportunity 
to  reduce  costs  through  the  use  of  logging  machinery  which  the  average 
pulpwood  producer  could  not  justify.     This  might  involve  tree-length 
logging  on  the  more  level  sites  or  the  handling  of  entire  tops  as 
though  they  were  logs^  hunching  them  with  the  logging  mules  or  even 
transporting  them  from  the  woods  via  tractor  and  log  cart  before  buck- 
ing.    However right  now^  lumbermen  are  not  inclined  to  experiment 
with  pulpwood  production. 

At  present,  the  return  per  unit  of  labor  from  lumber  is  enough 
higher  than  that  from  pulpwood  to  discourage  sawmill  operators  from 
working  up  their  sawtimber  tops .     They  fear  that  by  so  doing  they 
might  be  hampering  their  principal  activity  in  favor  of  one  less  profi- 
able .     This  objection  does  not  apply  to  selling  slabs  and  edgings  for 
pulping;  the  operators  anticipate  this  can  be  done  as  a  separate  ac- 
tivity which  will  not  affect  the  regular  production  routine .    When  and 
if  lumbennen  start  selling  these  mill  residues,  their  outlook  toward 
integrated  lumber  and  pulpwood  production  may  change . 

SLABWOOD  SALVAGE  PROBIEMS  AND  METHODS 


As  previously  noted,  large  sawmills  are  scarce  in  this  region. 
Three-quarters  of  our  lumber  is  produced  at  mills  little  or  no  larger 
than  those  around  Delta,  and  the  proportion  increases  every  year. 
Therefore,  if  any  substantial  volume  of  residues  is  to  be  salvaged 
for  pulping,  it  must  be  done  under  conditions  essentially  similar  to 
those  prevailing  in  the  Delta  area. 

This  obviously  introduces  a  number  of  problems  that  would  not 
be  encountered  were  it  possible  to  deal  only  with  a  few  large  lumber 
plants.    Most  troublesome  are  the  problems  of  (l)  negotiating  with  so 
large  a  number  of  potential  sellers,   (2)  overcoming  the  small  lumber- 
man's aversion  to  activities  not  directly  contributing  to  lumber  pro- 
duction,  (3)  transporting  the  residues  economically  from  source  to 
pulpmill,   (k)  deciding  how  and  where  the  debarking  can  be  done  most 
efficiently,  and  (5)  deciding  how  and  where  the  chipping  can  be  done 
most  efficiently. 

Ownership  of  Residues  and  Niomber  of  Sellers 

The  first  point  a  prospective  purchaser  of  lumber  residues 
must  consider  is  the  number  of  sellers  with  whom  he  will  have  to  deal. 
Some  450  timber  tracts  are  logged  annually  in  the  Delta  area,  largely 
by  portable  sa-^/mills.     Presumably,  an  almost  equal  number  of  land- 
owners are  involved,  and  few  of  them  have  timber  to  sell  any  two  years 
in  a  row.    Thus,  to  buy  residues  from  the  landowners  would  require  a 
prohibitive  number  of  contacts  with  no  opportunity  to  establish  lasting 
business  relations.     It  would  be  much  simpler  to  deal  with  the  sawmill 
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operators 20  of  whom  produce  about  ^0  percent  of  the  usable  residues 
(table  12) .    Or^  perhaps,  arrangements  could  be  made  through  the  12 
concentration  yards  that  handle  practically  all  the  lumber  from  the 
sawmills . 

Table  12 . - -Sawmills  and  usable  sawmill  residues 
by  19^1  residue  output 

Residue  output  class     *  Mills  \  Residues 


Cords 

Number 

Percent 

Cords 

Percent 

Less  than  100 

60 

ho.Q 

2,61^ 

k.6 

100- 

199 

10 

6.8 

1,633 

2.9 

200- 

299 

11 

7.5 

2,87^ 

5.1 

300- 

399 

10 

6.8 

3,68J+ 

6.6 

koo- 

499 

Ik 

9.5 

7,119 

12.8 

500- 

599 

7 

k.Q 

11,067 

7.2 

600- 

699 

7 

h,Q 

8.8 

700- 

799 

8 

6,761 

12.0 

800- 

899 

6 

k.l 

5,753 

10.2 

900- 

999 

6 

h.l 

6,39^ 

11.1+ 

1,000-1, 

099 

k 

2.7 

^,522 

8.0 

1,100-1,199 

1 

0.7 

1,321+ 

2.k 

1,200  or 

more 

3 

2.0 

^,518 

8.0 

All  classes 

ih'J 

100.0 

56,19^ 

100.0 

If  negotiations  are  to  be  restricted  primarily  to  mill  and 
yard  operators,  prevailing  methods  of  purchasing  sawtimber  may  have 
to  be  altered.    Present  lease  agreements  take  two  forms,  according 
to  whether  the  purchase  price  is  to  be  paid  as  a  lump  or  in  install- 
ments as  the  timber  is  cut.     When  sawtimber  is  bought  "by  the  boun- 
dary" for  a  lump  sum,  the  lumberman  frequently  receives  title  to 
every  part  of  the  trees  he  cuts,  and  almost  invariably  to  the  slabs, 
strips,  and  sawdust.     Upon  expiration  of  the  lease,  residues  revert 
to  the  landowner.     However,  only  a  third  of  the  timber  transactions 
in  the  Delta  area  are  by  the  boundary,  and  the  proportion  is  steadily 
decreasing. 

The  other  two- thirds  of  the  sales  are  by  the  thousand  board 
feet  lumber  tally.     Under  the  terms  of  a  lumber-tally  agreement,  the 
timber  is  paid  for  as  it  is  sawed,  and  the  purchaser  ordinarily  re- 
ceives title  only  to  the  actual  lumber  he  produces.    All  residues  are 
the  property  of  the  landowner . 

Although  lumber-tally  transactions  have  certain  disadvantages, 
they  are  generally  considered  more  equitable  to  both  parties  than 
sales  by  the  boundary.     Other  advantages  claimed  for  lumber-tally  pay- 
ment are  (l)  it  keeps  sale  cost  down  by  obviating  the  need  for  cruises 
by  either  buyer  or  seller;   (2)  the  lumber  delivery  tickets  or  invoices 
are  a  convenient  record  of  the  volumes  for  which  payment  is  owing,  and 
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the  hooks  of  lumber  buyers  can  be  consulted  to  settle  disputes;   (3)  pay- 
ment is  b)y  installments so  the  buyer  is  not  forced  to  raise  a  large 
cash  sum  in  advance  of  cutting;  and  (h)  since  a  lumber- tally  price  is  a 
unit  price^  sales  in  a  locality  tend  to  estahlish  a  recognized  market 
value  for  timher  and  therehy  contribute  to  orderly  selling. 

These  advantages  have  made  lumber  tally  the  favored  hasis  of 
sale.     However,  since  this  type  of  timher  lease  does  not  automatically 
transfer  title  to  residues,   it  may  be  necessary  to  cover  them  by  separ- 
ate agreement  stipilLating  price  and  m^ethod  of  m.easurement . 

The  Lumhennan's  Attitude 

The  Delta  sawiills,  like  most  sa-t^nnills  in  this  region,  are  pro- 
ducers of  millrun  lumher.     Their  output  is  not  priced  according  to  grade. 
Depending  on  the  demand,  certain  sizes  of  lumher  may  hring  more  than 
others  hut,  aside  from  this,  success  is  measured  entirely  in  terms  of 
gross  production  per  m^n-hour  and  per  machine-hour.     Speed  and  effici- 
ency are  practically  synonymous .     For  this  reason,  lumhermen  shy  away 
from  secondary  activities  likely  to  distract  them  from  or  interfere  with 
their  main  purpose  of  maximum  production. 

If  slahs  can  he  sold  in  the  pile,  or  if  sawmill  crews  need  only 
stack  them  in  loading  racks  for  hauling  to  nearhy  markets,  large  vol- 
umes will  become  availahle  at  a  comparatively  low  price.     If  the  sale 
of  slahs  involves  hunting  for  a  huyer,  sorting  or  other  special  prepara- 
tion, ordering  railroad  cars,  or  operating  under  a  short-term  quota, 
the  costs  will  rise.     In  addition,   supervisory  attention  is  diverted 
from  the  real  husiness  at  hand,  which  is  producing  lumher.    As  a  result, 
the  supply  price  of  the  residues  may  increase  out  of  all  proportion  to 
the  extra  preparations  involved. 

An  illustration  of  this  principle  is  the  operators'  present  at- 
titude toward  the  sale  of  slahs  for  firewood.     Large  quantities  of 
whole  slahs  are  currently  heing  delivered  distances  up  to  10  miles  at 
prices  averaging  $^.25  per  cord.     Slahs  cut  into  stove  lengths  hring 
$1^.50  per  cord,  hut  this  higher  price  attracts  only  a  handful  of 
operators.     Most  apparently  feel  that  the  added  income  does  not  jus- 
tify the  extra  equipment,  labor,  and  sales  effort  required. 

To  overcome  this  resistance  to  adding  other  enterprises  to 
that  of  producing  lumher,  either  the  selling  of  slahs  for  pulping 
must  he  made  easy,  or  a  relatively  high  price  must  he  offered.  Only 
in  these  ways  can  any  large  part  of  the  potential  slah  supply  be 
tapped. 

Transportation 

The  third  main  prohlem  of  slahwood  salvage  is  that  of  trans- 
portation.    Slahs,  as  they  come  from  the  saw,  contain  a  great  deal  of 
hark.    In  the  case  of  pine  slahs,  for  example,  the  hark  is  nearly  25 


-  27  - 


percent  of  the  volume .    This  bark  is  as  heavy  as  the  wood  and,  at  pres- 
ent, is  useful  only  as  "boiler  fuel.    Therefore,  it  is  not  economical 
to  transport  it  any  great  distance. 

Also  troublesome  are  the  irregular  shapes  and  random  lengths  of 
slabs,  which  make  them  difficult  to  load  solidly  on  open-bunk  or  flat- 
bed trucks,  the  only  types  most  sawmills  own.    Box  or  rack  trucks,  even 
if  available,  would  not  be  too  practical,  since  they  would  complicate 
the  unloading.    The  truck  haul  from  sawmill  to  first  destination  might 
be  made  easier  by  means  of  specially  designed  pallets  or  steel  strap- 
ping.   However,  if  these  package-loads  were  to  be  hauled  on  sawmill 
trucks,  they  would  require  some  sort  of  self-loading  racks,  since  de- 
vices capable  of  lifting  so  much  weight  are  seldom  to  be  found  at 
small  sawmills . 

For  long  hauls  or  rail  shipment,  even  these  methods  would  not 
be  too  effective  in  reducing  cost.    For  one  thing,  the  "pay  load"  would 
be  seriously  limited  by  the  high  proportion  of  bark.    Therefore,  the 
bark  should  be  eliminated  as  near  the  source  as  possible,  i.e.,  at 
the  sawmill  or  a  rail  loading  point.    At  the  same  time,  it  might  be 
possible  to  chip  the  slabs. 

Chips  have  the  advantage  of  being  easily  loaded  and  unloaded 
by  means  of  conveyors,  impellers,  or  blowers  at  about  half  the  cost 
of  standard  pulpwood  bolts.    The  costs  of  loading  and  unloading  solid 
slabvood  would  presumably  exceed  those  of  round  pulpwood,  at  least  by 
hand  methods . 

After  chipping,  a  128 -cubic -foot  cord  of  wood  occupies  200  cu- 
bic feet  of  space.    Thus,  a  standard  ^0-foot  box  car  loaded  8  feet  deep 
with  pine  chips  would  contain  the  equivalent  of  l4.5  cords  of  wood,  and 
the  chips  would  be  likely  to  weigh  between  55^000  and  60,000  pounds. 
This  compares  favorably  with  the  average  loading  of  round  pulpwood  in 
box  cars.     In  the  West,  chips  are  transported  distances  up  to  70  miles 
by  heavy  truck  and  200  by  rail . 

Bark  Removal 

At  present,  there  is  no  whole-log  barker  designed  for  small- 
mill  use.     One  may  soon  be  placed  on  sale  at  about  $5000,  but  even 
this  investment  would  be  hard  to  justify  at  a  mill  sawing  less  than 
3  million  board  feet  a  year.     In  fact,  the  barker  and  its  power  unit 
would  approach  the  average  operator's  total  investment  in  mill, 
trucks,  and  logging  equipment.     In  the  case  of  portable  sawmills, 
the  barker  would  also  add  another  piece  of  heavy  equipment  to  be 
moved  from  place  to  place.     Thus,  for  the  immediate  future,  at  least, 
log  barking  does  not  appear  to  be  the  complete  answer  to  the  problem 
of  bark  removal . 
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Experiments  "by  southern  pulp  companies  have  included  a  numher 
of  attempts  to  dehark  slahs  in  the  large  drums  designed  for  round 
wood.    These  tests  showed  that  only  the  heaviest  slabs  could  he  suc- 
cessfully debarked  in  this  manner.     Since  hand-peeling  was  clearly 
too  expensive,  an  effort  was  made  to  sort  out  slabs  suitable  for 
drum-barking.     This  also  proved  impracticable,  because  it  involved 
so  much  handling. 

Outside  the  South,  efforts  to  peel  slabs  have  been  more  spe- 
cialized and  more  successful.     In  the  West,  hydraulic  slab  barkers 
have  been  in  operation  for  a  number  of  years.     They  do  a  clean  job 
and  are  said  to  waste  little  wood.     However,  their  cost  and  high 
power  and  water  requirements  prevent  their  use  except  v/^here  there 
are  great  concentrations  of  slabs,  as  at  a  pulpmill.  Specially- 
designed  drum  barkers  are  also  reportedly  in  use. 

In  eastern  Canada,  slabs  are  sometimes  barked  by  small  cutter- 
head  peelers  known  as  "buzz  barkers."    With  a  2 -man  crew,  these  bark- 
ers can  process  5  cords  a  day._5/    Their  principal  disadvantage  is 
that  the  average  yield  of  chips  is  only  O.k  imits  (of  200  cubic  feet) 
per  thousand  board  feet  compared  to  0.6  units  when  whole-log  barkers 
are  used.     So  great  a  loss  (one- third)  might  well  be  prohibitive  if 
the  slabs  were  purchased  and  transported  some  distance  before  peel- 
ing.    On  the  other  hand,  buzz  barkers  are  inexpensive  to  purchase, 
require  little  power,  and  have  sufficient  capacity  to  handle  the 
full  output  of  a  sawmill  cutting  10  to  12  thousand  board  feet  a  day. 

More  promising,  in  some  respects,  are  the  possibilities  of 
removing  the  bark  after  chipping  rather  than  before .    During  the 
peeling  season,  the  jar  of  the  chipper  knives  alone  is  sufficient 
to  separate  bark  and  wood.    At  other  seasons,  further  treatment  is 
needed.    EberhardtH/  has  described  the  "shaker  aspiration"  method 
of  removing  bark  from  chips.     The  equipment  for  the  process  consists 
of  a  "drubber,"  screens,  and  an  aspiration  hood.    The  drubber  sizes 
the  chips  and  knocks  the  bark  loose  from  the  wood.     Leaving  the  dnrub- 
ber,  the  chips  pass  to  screens  that  remove  those  that  are  over-size 
for  further  reduction  in  the  drubber,  and  thence  to  smaller-mesh 
screens  that  remove  the  fines,  which  are  principally  bark.     Bark  still 
remaining  "^-Tith  the  acceptable  chips  is  separated  under  the  aspiration 
hood.     In  this  way,  all  but  4  to  7  percent  of  pine  bark  is  removed. 
The  accompanying  loss  of  wood  is  only  about  10  percent,  and  output  is 
k  tons  of  chips  per  hour.     Shaker  aspiration  equipment  is  now  ready 
for  commercial  installations  in  this  region. 


_5/  Jenkins,  J.  H.     Wood  waste  utilization  in  Canada.  Canada 
Dept.  Res.  &  Dev.,  Forestry  Branch  Bui.  103,  1952. 

6/  Eberb-ardt,  L.     (Bauer  Bros.  Co.,  Springfield,  0.).  Removal 
of  bark  from  chips  and  wood  pulp.    Paper  Trade  Jour.  Vol.  135 ^  No.  25, 
Dec.  19,  1952 
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Another  alternative  to  peeling  logs  or  slalDS  is  to  chemically 
debark  the  standing  trees.    Under  this  method^  the  trees  are  girdled 
and  a  solution  of  sodium  arsenite  applied  to  the  girdles.    Trees  so 
treated  during  the  late  spring  die  -within  a  few  days  and  are  largely 
hark-free  "by  fall.    However^  the  method  has  three  dra-whacks  vhen  ap- 
plied to  sawtimher  in  this  region.    The  first  is  that  few  lumbermen 
buy  timber  veiy  far  in  advance.     Second^  any  cautious  landowner  would 
insist  on  payment  in  full  before  poisoning  began,  thus  forcing  the 
purchaser  to  tie  up  his  money  for  several  months .    Third,  and  most 
important,  is  the  possible  depreciation  in  the  value  of  the  dead 
trees  through  insect  damage  and  stain. 

So  much  for  the  mechanics  of  debarking.    Apparently,  devices 
already  available  make  it  feasible  to  remove  bark  at  the  source,  at 
a  pulpmill,  or  at  an  intermediate  concentration  point.    Other  equip- 
ment and  methods  will  undoubtedly  appear  when  there  is  a  demand  for 
them.    Thus,  it  seems  safe  to  assume  that  factors  other  than  the  limi- 
tations of  the  equipment  will  determine  where  the  debarking  can  best 
be  done.     Such  considerations  as  a  desire  to  keep  portable  sawmill 
equipment  weights  low,  the  need  to  eliminate  bark-weight  before  rail 
shipment,  or  the  possible  economies  of  large-scale,  semiautomatic 
operation  will  more  than  likely  dictate  not  only  where  the  debarking 
is  to  be  done  but  the  type  of  machinery  required. 

Chipping 

Closely  akin  to  the  problem  of  debarking  is  that  of  chipping. 
The  gravity-feed  chipper  is  the  one  commonly  used  to  chip  round  wood 
at  pulpmills.  Its  advantages  are  speed  and  easy  adaptability  to 
sticks  with  a  broad  range  of  diameters .  However,  gravity-feed  chip- 
pers  have  not  been  too  satisfactory  in  tests  with  slabs,  the  light 
weight  and  irregular  shape  of  which  cause  them  to  jumcp  in  the  hopper 
and  produce  chips  that  are  not  uniform.  Short  slabs  also  contribute 
to  the  proportion  of  miscut  chips. 

Fortunately,  there  is  a  solution  for  this  problem.  Manufac- 
turers say  that  force -feed  chipper s  can  produce  uniform  chips  from 
odd-shaped  pieces  of  wood  only  one  foot  long.    Furthermore,  these 
chippers  can  be  made  small  enough  and  light  enough  to  be  easily  port- 
able.   Of  course,  regardless  of  the  machine  used,  the  best  chips  are 
obtained  from  long  material.    Thus,  crosscutting  slabs  into  standard 
lengths  would  reduce  the  yield  of  uniform  chips . 

None  of  the  Delta  sawmills  has  sufficient  production  to  keep 
a  chipper  running.    Therefore,  to  handle  slabs  currently  there  would 
have  to  be  a  central  chipper  installation  to  which  whole  slabs  could 
be  brought  from  a  nmnber  of  mills. 

Greater  flexibility  would  be  possible  with  small  portable  chip- 
pers operated  in  conjunction  with  a  separation  system  such  as  the 
"shaker  aspirator,"  capable  of  separating  chips  into  their  bark  and 
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wood  components.    One  or  more  "shs.ker  aspirators"  would  "be  installed 
at  a  concentration  point  on  a  railroad.    As  soon  as  a  sawmill  moved 
from  a  set,  a  chipper  would  move  in  to  salvage  the  slab  pile.  Chip 
delivery  could  "be  by  semi-trailers . 

Since  it  would  presumably  cost  more  to  operate  several  small 
chipper s  than  one  large  one,  the  most  effective  use  of  portable  chip- 
per s  might  be  to  supplement  a  large  central  installation.     The  latter 
would  supply  most  of  the  ordinary  day-to-day  chip  requirements,  while 
the  former  provided  a  means  of  varying  chip  output  at  \r±ll .    In  this 
way,  seasonal  fluctuations  in  deliveries  of  either  pulpvrood  or  slabs 
could  be  compensated  for. 

A  Suggested  Procedure 

From  experience  to  date,  it  seems  evident  that  rough  slabs 
from  small  sawmills  cannot  be  directly  substituted  for  round  pulp- 
wood.     Certainly,  they  cannot  be  debarked  by  usual  round-wood  meth- 
ods, and  they  probably  cannot  be  chipped  satisfactorily  in  existing 
pulpmill  chippers.     They  also  pose  a  somewhat  different  transporta- 
tion problem.     Consequently,  whether  pulp  companies  are  able  to  uti- 
lize sawmill  residues  profitably  will  depend,  in  part,  on  their 
willingness  to  invest  in  specialized  machinery  and  other  new  facil- 
ities.   It  will  also  depend  on  organizing  a  procurement  system  cap- 
able of  purchasing  and  assembling  slabs  from  a  great  number  of  scat- 
tered sawmill  sets  at  minimum  cost.    Finally,  the  entire  program 
should  be  designed  to  make  the  selling  of  slabwood  easy  for  poten- 
tial suppliers. 

If  these  are  the  important  requirements  for  success  in  sal- 
vaging sawill  residues,  the  most  promising  single  solution  to  the 
whole  problem  would  appear  to  be  the  establishment  of  conveniently 
located  concentration  yards  equipped  with  debarking,  chipping,  and 
chip-loading  machinery.    Rough  slabs  could  reach  these  yards  by 
short  haul  on  ordinary  log  or  lumber  trucks,  the  chipping  operation 
would  be  susceptible  to  strict  quality  control,  and  the  bark  and 
fines  would  be  eliminated  prior  to  rail  shipment.    Once  at  the  pulp- 
mill,  the  chips  could  be  introduced  directly  into  the  chip- conveyor 
system  with  a  minimum  of  equipment  or  handling. 

Contracts  with  20  to  30  of  the  larger  lumber  producers  should 
result  in  yard  deliveries  of  up  to  100  cords  of  slabwood  daily  in 
the  Delta  area.    Additional  quantities  might  be  obtained  as  needed 
by  spot-purchase  of  entire  slab  piles.    An  alternative  procurement 
plan  is  to  have  a  buyer  on  duty  six  days  a  week  at  each  yard  pre- 
pared to  buy,  without  need  of  prior  agreement,  every  sound  slab 
delivered  and  to  pay  an  established,  advertised  price.     Thus,  a  po- 
tential seller  would  know  just  what  he  could  get  for  his  slabs 
whenever  he  is  ready  to  deliver  them.    Other  slabs  might  be  picked 
yard-operated  trucks  from  custom  sawmills  and  landowners  un- 
able to  do  their  own  hauling. 
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Concentration  yards  might  "be  maintained  either  "by  the  pulp  com- 
panies or  by  contractors.    It  might  even  be  possible  to  interest  already 
existing  lumber  concentration  yards  in  concentrating  lumber  residues  as 
veil 

Several  paper  companies  nov  drawing  pulpwood  from  the  Delta  area 
are  studying  the  possibility  of  purchasing  sawmill  residues.     Some  one 
of  them  will  probably  launch  a  salvage  program  on  a  trial  basis  before 
many  months.    When  that  time  comes ^  the  concentration  yard  approach 
should  receive  first  consideration. 
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